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(57) Abstract: A self-lubricating expansion mandrel (205) includes a 
system for lubricating the interface between the self-lubricaiing expan- 
sion mandrel (205) and a tubular member (210) during the radial ex- 
pansion of the tubular member (210). 



wo 2004/026500 A3 liliiliiillMiiilliiilillliilliiinnil 



SH, SI, SK, TR), OAPl paicni (BK BJ, C:K CO. CI, CM. 
GA. GN, GQ, GW, ML. MR. Nli. SN. TD, TO). 

Dvclurulion under Kule 4.17: 

— of im'^'Miomhip ( Rule 4. 1 7{iv)) for US onty 

Published: 

— with ituenuti'umal sean h le.pon 

— whh itmetutetl t'laims 

4KK) Dale ol* publication orihe internalional search rrport: 

13 January 2(X)5 



Dale or publi. of I lu* amended claims: 24 Tcbniary 2005 

(15) Inrormui. about Corred ion: 
Hrcvioas Correction: 

see K.T (ja/elle No. 43/2004 of 21 Ocuibcr 2(MW. Sec- 
tion n 

for two- letter codes and other ahhteviatiotis. refer to the "CuiJ- 
aiu r Notes nu ( \nles ittuJ Abhreyittiions" ttppearing at ihehft^in- 
niui: of each ref*utar issue of the I^CV Gazette. 



wo imumesm pct/us20()3/025675 

AMENDED CLAIMS 
[received by the International Bureau on 23 July 2004 (23.07.2004); 

claims 24-47 added 

17. The self-lubricating expansion mandrel of claim 12, wherein fhe solid lubricant retained in die 
plurality of troughs fonned in a textured pattem comprises a theimO'Sprayed coating. 

18. The self-lubricating expansion mandrel ofclaim 12, wherein die depfhofflie plurality of troughs 
fonned in a textured pattern is in a range of between about SO and 1 SO microns. ' 

19. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer sur&ce; 

one or more grooves formed in the tapered outer surface; and 
a grease supply chamber in the housing; 

a conduit from the grease supply chamber to one or more of the grooves; and 
means for forcing grease from the grease supply chamber trough the conduit to one or more of the 
grooves. 

20. The self-lubricating expansion mandrel of claim 19, wherein the one or more grooves comprise 
circumferential grooves » 

21. The self-lubricating expansion mandrel of cjafan 19, wherein the grooves comprise axial grooves. 

22. The self-lubricating expansion mandiel of claim 19, wherein fhe grooves conqvrise a pattern of 
grooves with both an axial and a circumferential component 

23. The self-lubricating expansion mandrel of claim 22, wherein fhe pattern of grooves comprises a 
textured surface. 

24. A self-lubricating expansion mandrel for expanding a tubular memba, comprising: 
a housing including a tapered outer sur&ce; 

one or more grooves fomaed in the tapered outer surface; and 
solid hibricant retained in cHie or more of the grooves; 
wherein fhe grooves comprise circumferential grooves. 

25. A self-lubricating expansion mandrel for expanding a tubular member, conprising: 
a housing including a tapeicd outer surface; 

one or more grooves formed in the tapered outer surface; and 
soUd lubricant retained in one or more of fte grooves; 
wherein the grooves comprise axial grooves. 

26. A self-lubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer sorfece; and 
solid lubricant retained in one or more of the grooves; 

wherein the grooves comprise a pattern of grooves with both an axial and a circumferential component 

27. A self4ubricating expansion mandrel for expanding a tubular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
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solid lubricant retained m one or more of the grooves; 
wherein the pattern of grooves comprises a textured surfecc. 

2S. A self-lubricating expansion mandrel for expanding a tubular member, con^msing; 

a housing including a tapered outer surface; 

one or more grooves formed m the tap^d outer surtace; and 

solid lubricant retained in one or more of the grooves; 

wherein the dqytti of the grooves is in a range of between about 1 and 4 microns. 

29 . A self-lubricating expansion mandrel for expanding a tubular member, conpising; 
a housing including a tapered outer surface; 

one or more grooves fc»med in the tapered outer surfiice; and 
sohd lubricant retained in one or more of the grooves; 

wherein the dep& of tlie grooves is tn a range of between about 10 and 50 mtcraas. 

30. A sclf-lubricating expansion mandrel for expanding a mbular member, comprising: 
a housing including a tapered outer surface; 

one or more grooves formed in the tapered outer surface; and 
solid lubricant retained in one or more the grooves; 

wherein the solid lubricant retained m^eos more of the grooves comprises a thenno*sivayed coating. 

31. A self-lubricating expansion mandrel for expanding a tubular member, comjMrising: 
a housing tnohiding a tapered outer surface; 

one or more grooves fanned in the tapered outer surface; and 
solid lubricant retained in one or more of the grooves; 

wherein the depth of the grooves is in a range of between about 50 and 150 tmcrons. 

32. A self-lubricating expansion device for ^pandtng a tubular member, comprising: 
a housing including a tapered outer sur&ce; 

one or more depressions formed in the tapered outer sui&ce; and 
a lubricant supply dbamber in the housing; 

a conduit from &e lubricant supply chamber to one or more of &e depressions; and 

means for forcing lubricant from the lubricant supply chamber trough the conduit to one or more of the 

depressions. 

33. The sclf^ltibricating expansion mandrel of claim32, wherein the one or m<»e depressions comprise 
circumferential grooves. 

34. The self-lubricatmg expansion mandrel of claim 32, wherein the depressions comprise axial 
grooves. 

35 . The self-lubricating expansion mandrel of claim 32, wherein the depressions conipise a pattern of 
grooves with both an axial and a circumferential con^onrat 
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36. The self-lubricating expansion mandrel of claim 3S, wherein the pattern of grooves comprises a 
textured surjfoce. 

37. A self-lubricating expansion device for expanding a tubular member, wherein fhe interface 
between the expansion device and the tubular member, during die expansion process, includes a leading 
edge portion and a trailmg edge portion, conq)rising: 

a housing including a tapered outer surface; 

one or more first depressions formed in the leading edge portion of the tapered outer surfece; and 
a lubricant supply chamber in the housing; 

a conduit from the lubricant supply chamber to one or more of the first depressions; 

means for forcing hibrioant from the lubricant supply chamber trough the conduit to one or more of the 

depressions; 

one or more second depressions fonncd in the trailing edge portion of the tapered outer surface; and 
a solid lubricant provided within one or more of the second depressions. 

38. The self-lubricating expansion mandrel of claim 37, wherein one or more of the first and second 
depressions comprise circumferential grooves. 

39. The self-lubricating expansion mandrel of claim 37, wherein one ormore of the first and second 
depressions comprise axial grooves. 

40. The self-lubricating expansion mandrel of claim 37, wherein one or more of the first and second 
depressions comprise a pattern of grooves with both an axial and a circumferential component. 

41. The self-hibricating expansion mandrel of claim 40, wbeirein the pattern of grooves conqnises a 
textured surface. 

42. A method of lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

injecting a fluid lubricant into the leading edge portion; and 
providing a solid lubricant in the trailing edge portion. 

43. A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, wherein the interfece between the 
expansion device and the mbular member comprises a leading edge portion and a trailing edge pardon, 
comprising: 

means for injecting a fluid lubricant into the leading edge portion; and 
means for providing a solid lubricant in the trailing edge portion. 

44. A method of lubricating the interface between and expansion device and a tubular member during 
an expansion of the mbular member using the expansion device, wherein the interface between the 
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expansion device and the tubular member comprises a leading edc - portion and a trailing edge portion, 

comprising: 

providing a supply of a fluid lubricant within the expansion device; and 
injecting the fluid lubricant into fhe leading edge portion. 

45 . A system for lubricating the inter&ce between and expansion device and a tiibalarmeniber during 
an expansion of the tubular member using the expansion device, wherein the inter&ce between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge portion, 
comprising: 

means for providing a supply of a fluid lubricant wj^in the expansion device; and 
means for injecting the fluid lubricant into the leading edge portion. 

46. A method of lubricating the inter&ce between and expansion device and a tubular member during 
an expansion of the tubular member using (he expansion device, wherein the interface between the 
expansion device and the tubular member comprises a leading edge portion and a trailing edge pordon, 
comprising: 

providing a supply of a solid lubricant on the expansion device within the trailmg edge portion. 

47. A system for lubricating the interface between and expansion device and a tubular member during 
an expansion of the tubular member using the expansion device, ^^erein Ac interface between tiie 
expansion device and the tubular member coniprises a leading edge portion and a traQing edge portion, 
comprising: 

means for providing a supply of a solid lubricant on the expansion device within the trailing edge porticm. 
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